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(54) FLUORESCENT PROBE FOR ZINC 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new 
compound capable of specifically capturing zinc ion, forming 
a complex generating a strong fluorescent light by an exciting 
light in a long wave length range, and useful as a highly 
sensitive zinc probe. 

SOLUTION: The compounds are expressed by formula I or II 
{Rl to R6 are each H, a halogen, cyano or a lower alkyl; R7, 
R8 are each H, a halogen or the like; Rl 1 to R16 are each H, a 
halogen, cyano or a lower alkyl; R17, R18 are each H a 
halogen or the like; R21 to R24 are each H or a lower alkyl; Y 
is a group of formula III [(Zl, Z2 are each O, S, N(R51) (R51 
is H, lower alkyl or the like) or the like; (m), (n), (p) are each 
2, 3), a group of the formula: N(R31)(R32) [R31, R32 are each 
the formula: (CH2)sN(R41)(R42) or the like] or the like], e.g.; 
a compound of formula IV. The compound of the formula I, 
e.g. in the case of the compound of formula IV, is obtained by 
performing various reactions by using N- 
phenyldiethanolamine and a compound of formula V as 
starting materials. By using the above compound, it is possible 

to measure zinc ion concentration in a living body in a high sensitivity without generating cytotoxicity. 
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mm t mfr-sh-tz zb&x-zz. 

[0026] 

immmi cut, *«^£iai^fcj;93£fc&flcwfc: 
w 1 : xztwcrnt^mcomm 

N-7x-/^'X?y-;l-7'$y(4) 15.3 g (84.4 umol) 

Srioo ■i<oeuy*>fc»»Lfc»iSfc, 70 micotryy 

VCilLtp-b^xyxW^DU ^ 33. 9g (17 
8 ■»!)£, *^TT30^iaWTjSTLfe. SSTflL 
*^TT'2^ra«J*L, KJ5»200 mlcD*?; 

joi.; «flawpL^. VTtauzmmrmLxmt^^- 

K-J-hl^AT'iagL*:. ?f&£«ES*L. tt-gr^j 

(5) 37.5 *£ftfc. g«H5®*. JRm«. 

'H-NMR (300MHz, CDCI 3 ) : 52.42 (s, 6H), 3.56 (t, 4 

H, J=6.0Hz), 4.10 (t,4H, J=6.0Hz), 6.49 \6. 2H, J= 

8.1Hz), 6.74 (t, 1H, J=7.3Hz), 7.15 (m, 2H). 7.27 

(d, 4H, J=8.2Hz). 7.70 (d. 4H, J=8.2Hz)MS(FAB) : 49 

0(N»+1) 

m.p. :89°C (y'Xf;H-f/H 
[0027 ] ik&fa(3) 41.3 g,(67.8 mmol)£ 300 ml 

y TT*100*C £ tM L , 120 nl^jKi^^Mvkk 
7S Kfc»J*Lfcft£ft<5) 36.5 g (74.6 
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N»Wr*TLfc. ®T&. 10(rc-ClB$raflB¥L, 
SjSiSSrSfi^T'ftSlL/ifg. 500 mlcDTfcSrflni., 
Tfc4H#3]HHf Lfc. WaiLfcSfrSrFJRLTJ'WLX?- 

(6) 29.9g«r»fc. SfeEtt. JRsp 62.1%. 

'H-NMR (300MHz. CDCl 3 ):S 2.44 (s, 9H), 3.22 (m. 4 

H) , 3.31 (a, 4H), 3.39(t,4H,J=5.0Hz), 3.75 (t, 4H, 
J=5.0Hz), 6.79-6.74 (a, 3H). 7.23 (a, 1H).7.32 
(d, 2H, J=8.4Hz). 7.33 (d. 4H. J=8.1Hz). 7.68 (d, 
4H, J=8.1Hz), 7.69 (d, 2H, J=8.4Hz) 

MS(FAB) : 711<M*+1) 

Anal. Calcd for C^H^OsSj : C. 59.13; H, 5.95; 
N. 7.88. Found : C. 58.57; H, 5.84; N, 7.88. 
m. P. 178*0 {*9J-)i>) 

[0028] iNU»<mifcft44fe(6) 28.3 g (39.8 mrao 

I) Sr*7j<n-7'^y-;W0O ■l(Cjo£ % ^T^bH^A 
40 g (1 .74 ml ) £ Mi . h V *J AfrtfMi. h t X'm 

ffiLtc. m§>iX'<$mt. W.IZ 40 g (1.74 moDiO-th 

Mite, S-ivm*. O.^Jmiti-hV^JiXik 

ft Ite&lz . 2Ni§BrCtt£B L te . 2N&RJI £ yif;l/X 

im*ximite®. ^s^y^A-csasu:. 

8E9*U ft^ffoO) 6.60g«rftjfc. ?g£jM/k JR 
3$6.8%. 

'H-NMR (300MHz. CDC1 3 ):S 2.63 (t, 4H, J=4.8Hz). 
2.77-2.84 (a. 8H). 3.38(t. 4H, J=5.0Hz). 6.82 (t, 
1H. J=7.3Hz), 6.98 (d. 2H, J=«.lHz). 7.23 (a. 2H) 
MS(FAB): 249W+1) 

[ 0 0 2 9 ] it-SUbO) 5.00 g (20.2 omol)$r>^y- 
)U 300 aUCjg^L. 37% */^7^ft h'}§& 50 ml 
SrflDX, «v*Tx7y**M23#*-MJ«7A 13.4 g 
(213 moD^L-fOjDifc. SfflT'2«* , aH»PLfc 

*»ffc* h y ^^satcswu «flytf-uyr*aj 

Lit. »I4l^f-b>Jf £0.5N*IHb7 N 'J ^ATiJfc^l 

f»fc. 7^StA5A(;j;9«gL, ft^*(8) 1.53g 
tttfc. *Sfe;M/K HX^26.1%. 
1 H-NMR (300MHz, CDC1 3 ):5 2.25 (s. 3H), 2.31 (s. 6 
H), 2.53 (a. 8H), 2.80(t, 4H, J=5.9Hz), 3.51 (t. 4 
H. J=5.9Hz), 6.63 (a. 3H). 7.19 (dd. 2H. J=7.2. 8. 



8Hz) 

MS(EI): 290(MM 

[003 0] -fk-^4j(8) 501 ag (1.73 mnol) £ VttV 
> 20 alii* 10 aHzmmUam^ SbJeKfofryj 
A*?§?g£0.38 mlMite. *#T, MM 105 al (2.04 

■wDfcs/**-^ 8 al (CiRRU^WKt 2tm/P» 

^f-l^*fc0.5N*IHfc*- h 'J «7AT«fe» t£«. 2N 
«»Tl*aSLfc. 2NJgKJi$r>''x^x-T^-C'g , :?tL 

9.6%. 

'H-NMR (300MHz, CDC1 3 ) : 52.17-2.23 (a, 8H). 2.43 
(s, 3H), 2.44 (s, 6H),2.69 (t, 4H, J=6.0Hz). 3.39 
(t. 4H, J=6.0Hz). 6.44 (d, 2H, J=9.2Hz), 7.17 (d, 
2H, J=9.2Hz) 

MS(EI + ): 368 , 370 (1:1)(M + ) 

[0031] -fk-^l(9) 299 ag (0.81 maol).$r*l*2-^ 
f/l^fh7tKD77y 20 alKflO*., T/Ud'yTfff* 
mm--<V'<.>?>®<PT'-m'CtZ'<§*?l. 1.64N ter 
t-71-tUV1-*7&n-*i.y?ymm.2.® al Z Unite. TL 
CCKfl<Offl[jfe*«BLfctt, ft£ft(l4) 719 ag (1.58 

maol ) Sr25 al <7i=f Y V t Ko 7 y V {cSffff LfcJBSKfc 
i^LrojBifc. -150'CT'llBpTOfL^, Si!5?ffi^ 
^ffl^TM U:. RJEM(C7K20 al t 1 h*o y y 

>io mwm&mzmitemz. ®mmE%£tte. 
mmt,z2Hw® io li^aoi. MLtifitrnwr 

4t7 h y *} J* ZMiT TiVii 'J mz I v B^TldgSr v'x 
^;UX— f^-CSfe^LTt. 2N1£S; 2N7fcK-ft7 h U >7 A 
£fflvvCpH£7~8tcfSK5U «-aSLTSfcffl**iPKU 
Tfflll:^*(20) Srff^. ?T~s)V1tyMz£ O^rM 
L. ft*ft(20) 90.7 ■gfcfcfc. ^feS*. IR*22.4 
%. 

'H-NMR (300MHz, DMSO-d 6 +D 2 0) : 5 2.16 (s, 3H), 2.61 
(a. 10H), 2.85 (a, 4H). 2.99 (a, 4H). 3.72 (a, 4 

H), 6.28 (d, 2H, J=2.0Hz), 6.37 (dd, 2H, J=2.0,9.3 

Hz). 6.87 (d, 2H, J=8.8Hz), 7.04 (d, 2H, J=9.3Hz), 
7.27 (d, 2H, J=8.6Hz) 

MS (FAB): 501W+1) 

a.p.:189°C 

[0032] <k&®(9) 300 mg (0.81 aaol) 5-*tK2-^ 
f7Pf f*5fc Fayyy 30 nUZtoi. T)UJ>Tffib 
W.m-4 -/^yfy^X'-mC&T'VH^L. 1.54N t- 
yf-^yf-^An-^y^yjivg 2.50 nlZtbite. TLC 
X'M®<r>my\*W3,Lte&. -fk^ft(19) 500 mg (0.95 
maol) £10 alcOf- hyt FayyytcmtRLteftieiZ 
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£T'WL£z. Rf5S*(C7k20 mlt-f r-?t r-'D75>- 10 
(C2N&8 10 ilt Jot, j6*LT^aTl«HBBW*L 

(5:D twaiLfc. wm*m&m?m 

fc£*(21)£f§-fc. *?*7*5';lo&5AfcJ:»HMlU 

1"fc£ft<2l)S:fc£. *SfeEltt. J03E1.2Z. 

'H-NMR (300MHz, CD 3 0D) : d 2.26 (s, 3H), 2.66-2.69 

(■. 4H), 2.68 (s. 6H), 2.89-2.93 (m, 4H), 3.09 (a, 

4H), 3.79 (a, 4H). 6.54 (s, 2H), 6.96 (d, 2H. J=8. 

8Hz), 7.29 (s, 2H), 7.31 (d, 2H, J=8.8Hz) 

MS (FAB) 569 , 571, 573 (M*+l) 

m. P .:230*C 

[ o o 3 3 ] M2 : m&^^yizm-hsum 
xyiznt&wi&zmsLt:. n*<?>&m*y (5 

vuMXti5 mM) £-£tfl00 mM HEPES (pH 7.5)4»£5,uM<9 
4"k^20Xii2l£jDt, a*3t*£W£Lfc. fc£*20 

tz^xizmmask 495 ™ N 515 nmt u -ft 

^*l21t-O^TJ±iaeaS[* 505 nm. SBftfcfl 525 nmi 

i o o 3 4 ] W3 : sjatbtrn-y^ttajaa 

ffiTn^ro-yi: LTtefcftT ^Newport Green (H 
andbook of FluorescentProbes and Research Chemical 
s, 6th Edition by Richard P. Haugland, pp. 531-540) 

«Wi8«<OSI8-f^-y (WuHtT) 5-g-trlOO mM HEPE 
S (pH 7.5)«frfc5juMtfXfc£*20. ft-&*j21. XtiNewpor 



t Green S-Jnt, SHSMtejlgU:. -ffc-^20{COV% 
TJiijgSft 495 nnu gftifcft 515 nut U ffc£«j21 
fcOWCttfibiBS^ 505 nm. gfti59| 525 nmt Ne 
wport GreentOVvniJBjg&jl 505 nm, ^ifeR 530 
amfc LX&ftX*<.7 hA*»fc:Lfc. I£*£03l=^ 

^t$<?)m%$&&ZltLX. *>&Hatt:b 

& <m%&%.*msx'iFi Ltz i> <r>xhh . £«***w5, 

«4>*«SrJ:'3t:. *S6WHfc-^HU±. ft*5&SBfeTn 
-^i: LTfflV^^TV^Newport Green ^ft^T , l± 

[ 0 0 3 5 ] f?j4 : ffi«9ffie7-D-y«offl3|QS« 
it') Sr-g-tflOO mM CAPS (pH 10.0)4 J tC5^tM£O-fb-^t452 

oxii^^wis-jnt, %%smtw%.uc. it-sim 

fcOWTfilljjgjfcPM95 nm, 515 nmi: U -ft 

^ft21COV^TJ4IUSg«« 505 nm. 525 nmfc 

#±#U LT 1 SMJJLhOSaU'f 

«9t§*fcL *»%Oft^*35S^Bt 1 : 1 COmtZBtft 
LX^hZt^LX^h. 

CHI ] *^<?)S^3KrD-y (-fk^-WO) 
IfW y tit LT WifcSIRtt LT v *4 £ t S:* L 

[ 0 2 ] ^B9iQ3Ettabe7a - f ( fc£ft21 ) ^"35 

[03] *IH*0iMi7D-/ (fl:^«20ai« 
1) oabia**t«WMaK038«abfcro-r-( Newport 
Green) ktt«l,fc|g«*jictH'r**. 

[ 04 ] i8fflvmBfwt'rv-'7 ( ) com 

[05] *JMB«?5StB«3tr n -y" ( ft^»21 ) c?)^ 
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F*-A(##) 2G042 AA01 BC11 CAIO CBIO DA06 

DA08 FA06 FA11 
2G045 AA24 AA25 BB25 BB60 CBOl 

DB12 FA11 FB07 FB12 GC15 
2G054 AA08 AB07 CAIO EA03 EA06 

GA04 GB04 GB05 
4C063 AAOl BB06 CC59 CC67 CC79 

DD47 DD79 EEIO 
4H048 AAOl AA03 AB92 VA67 VBIO 



